Involvement of sulfhydryl groups in the oxidative modulation of particulate lung guanylate cyclase by nitric oxide and N-methyl-N'nitro-N-nitrosoguanidine.
Particulate guanylate cyclase from rat lung was activated by nitric oxide or N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) in a dose-dependent manner that was enhanced by dithiothreitol. Nitric oxide-stimulated guanylate cyclase activity decayed during a 60-min preincubation at 37 degrees, but did not decay at 24 degrees or 4 degrees. Dithiothreitol enhanced the decay of nitric oxide-stimulated enzyme at all temperatures by potentiating the reversal of nitric oxide activation. Following the reversal of nitric oxide activation at 24 degrees by dithiothreitol, the particulate enzyme could be reactivated by a second exposure to nitric oxide. Preincubation of basal particulate guanylate cyclase activity at 37 degrees resulted in the loss of enzyme responsiveness to activation by nitric oxide or MNNG that was potentiated by diamide or oxidized glutathione. The inhibitory effects of the thiol oxidants on enzyme responsiveness to activation by MNNG were prevented by dithiothreitol. The results suggest that activation of particulate guanylate cyclase by nitric oxide or MNNG involves the oxidation of key enzyme sulfhydryl groups.